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(napter I: Introduction

T T

A, Purpose and Organization of This Manual

1. Purpose

This manual has been prepared primarily for the use and guidance
of those who are tasked to develop and/or administer question-
raires as part of Army field tests and evaluations, such as
those conductel at the TPADOC Combined A:ms Test Activity

(TCATA) and the Combat Developments Experimentation Command
(CDEC). The general content and concepts, however, are
applicable to a variety of situations. As such, the manual
should prove useful to all individuals involved in the construc-
tion and administration of surveys, interviews or questionnaires.

2. Organization

Information aad guidaace reiating to the preparation of items
for questionnaires and for their assembly and arrangement into
a complete questionnaire are presented in Chapters II through X.
Chapter X[ discusses the importance of, and proccdures for,
pretesting questionnaires prior to their regular adninistration.
Chapter XIT discusses characteristics of respondents that
influence questionnaire results. The analysis and evaluatlon
of responses to a questionnaire are briefly dealt with in
Chapter XITI. Finally, a number of considerations regarding

the presentation of questions by means of an interview are
discussed in Chapter XIV,
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Definition of Questionnaire

As used in this manual, the word ''questionnaire" refers to an
ordered arrangement of items (questions, in effect) intended to
elicit the evaluations, judgments, compariscus, attitudes, beliefs,
or opinions of personnel. The content and format of the items may
vary widely. A visual mode of presenting the items is employed.

In the past, this meant that the i:tems were typed or printed on
paper, but now items can also te presented by closed circuit
telavision or on a cathode ray tube under the control of a computer
program. If the items are first read by an interviewer and then
given verbally to the respoudent, the questionnaire may also be
termed a '"'structured interview." Hence, questionnaires and
interviews have some common properties. Questionnaire items uced
to be responded to by scribing words or marks with a pen or pencil,
but this aspect too has been enlarged to include typed, punched,
and verbal responses.

While questionnaires are 'data collection forms," not all data
collection forms are questionnaires. Those forms used oy personnel
to enter instrument readings or tc record their counts or observa-
tions (e.g., time of first detection, number of targets correctly
identified, number of rounds fired) are not directly addressed in
this manual.
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C. Conventions Used in This Manval

1.

3.

Identification Scheme Used

This manual has been prepared in outline form to facilitate
cross-referencing and later updating. The identification
scheme that is used employs Roman numerals, capital and small
letters, and numbers in the sequence: I A1l a (1) [1] [a].

The major divisions, I, II, IIL, IV, etc., are called chapters.
All other subdivisions are called "sections," with sections
starting with capital letters (A, B, etc.) called "major
sections." You are now, for example, reading Section I-C 1.

To facilitate later updating, references within the manual

are to sections and not pages.

Pagination

Each major section of this manual (e.g., I-C) starts on a new
page, and pages are numbered within each major section. For
example, this is Section I-C Page 1, or the {irst page of
Section I-C,

Page Update Date

Immediately under vach page number is the date that the page
was drafted or revised. When a page has been revised, the
date of the immediately previous version is also given in
parentheses with the letter "s" meauing "superseded." For
example, if I-D Page 1 dated J Jul 76 is revised on 10 Oct 76,

the page number on the revised page would appear as:
I-D Page 1

10 Oct 76
(s. 1 Jul 76)

Table and Figure Identification

Both tables and figures are numbered sequentially within a
major section, with a hyphen before the table or figure
number. Examples are: Table VII1--B-1, Table VIII-B-2,
Figure VI-A-l.
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D. Keeping This Manual Up to Date

e i s v

1. Updated Pages Should be Inserted as Received

It is anticipated that sections of this manual will be
periodically corrected, revised, or otherwise updated. New
pages should be inserted as soon as they are receilved. This
will not only keep the manual up to date, but will racilitate
adding pages received at an even later date. Appropriate
instructions covering which pages to add and delete will
accompany distributed update pages. When 1t appears useful,
a list will also be provided showing the page numbers and
dates of all pages that should be in the manual at that time.

2. Request for Updates

o he placed on the distribution list to receive updates to
this manual, write to:

Chief

ARI Field Unit-~Fort Hood
HQ TCATA (PERI-OH)

Fort Hood, Texas 76544

T g
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Reporting Problems and Suggesticns for Improvement ) |

As previously noted, it is anticipated that this manual will
periodically be updated to improve its utility. To report errors,
problems, or suggestions, write to:

Chief

ARI Field Unit-Fort Hood
HQ TCATA (PERI-OH)

Fort Hood, Texzs 76544
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Chapter 1II: Major Questionnaire Types and Administration Procedures

Qverview

This chapter briefly summarizes the different types of questionnaires
discussed in this manual (Section II-B) and ways that questionnaires
may be administered (Section II-C). Detailed guidelines regarding
which one to use in a given situation are included in subsequent
chapters. Issues to consider when deciding whether to use a structured
interview of some other type of questionnaire are presented in

Section II-D, which also notes that ccabinations of mathods may be
emploved. It is concluded that both structured interviews and othes
types of questionnaires have their place, and both have limitations.
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Types of Questionnaires Discussed in This Manual

TR T,
-]
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There are a number of techniques of data collection that can be used to
measure humeon attributes, attitudes, and behavior. Some of these metnods
are observation, personal and public records, specif.c performances, so-
ciometry, interviews, questionnasires, rating scales, pictorial techniques,
projective techuniques, achievement testing, and psychological testing.

For this manual, however, attention has been restricted to a more iimited
number of data collection techniques: certain paper-and-pencil types of
instruments broadly classed as questionnaires as defined in Section I-A 2,
and inclviding only some of the techniques mentioned above. A distinction
has also been made in this manual between open-ended questionnaire items
and closed-ended items. Open-ended items are those which permit the
‘respondent to express his opinions in his own words and to indicate any
qualifications he wishes. Closed-ended items, on the other hand, utilize
response alternatives, such as multiple choice or true-false. Structured
interviews are included within the definition o{ questionnaires used,
since tvpically an interview form is developel and used by an interviewer
botn for arking questions and recording responses, much like a self-ad-
ministered questionnaire. On the other hand, the unstructured interview
makes no use of structured data collection forms. The interviewer is
permitted to discuss the subject matter as he s2es fit with no particular
order or sequence. Of course, other interviews fall somewhere between
these two extremes. In any case, unstructured interviews, where nc
structured response forms arc used, are not included within the definition
of questionnaires used in this manual.

Pt e
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Ways That Questionnaires Can Be Administered l

There are a number of respects in which questionnaire administration mav
vary. However, in the usual field test settings, the modal questionnaire p
administration situation involves paper-and-pencil materials with the ;
author/test officer administering the questionnaire face-to-face with
a group of test vnlayers or evaluators.

ey o

1. Group Versus Individual Administration

Given a printed questionnaire, calendar time is saved by group
administration. The task of ctatistical analysis can be initiated
with less delay than if one were waiting on a series of individual
administrations. An important determinant of group vs. individual
is the time at which people complete their participation in the test.
Most often all participants are through at the same time. All would
be available for questionnaire administration as soon as they could
be brought to an appropriate place or places. Frompt group
administration gives the same, short amount of time for forgetting
about test events to those who become the respondents. If there is
an administrator, his time is conserved directly in proportion to
the number of respondents ne has in each admirnistrative sessicn.

2. Author-Administered Questionnaires

When the test officer or administrator who is familiar with the content
of the questionnaire and the test's pruposes/objectives can admin-
ister the questionnaire, some advantages can be gained. The
administrator's instructions and appeals may increase the number of
respondents having desirable motivation to complete the question-
naire giving appropriate consideration to each item. If one emplcys
a self-administration procedure such as might occur in a mailed-out
questionnaire or if a poorly prepared staiad-in plays

the role of administrator, then the respondents must derive their
instructions and scwe of their motivation from printed instructions
(or from the pooily prepared stand-in). More things usually can

end up going wroag when questionnairces are self-administered than
wher. they are administered by a test administrator.

5. Remote Administrations

From the test officer's point of view this refers to a questionnaire
administration event that he canrot conduct because of its distance
from him and/or other demands on his time. This dimension, remote
versus face~to-face, is similar but not identical to the previously
noted dimension, sc¢lf-administered versus author administered.




II-C Page 2
1 Jul 76

To avoid the possible disadvantages of self-administered question-
naires, the test officer must be able to afford another administrator,
train him in the knowledge and skilis associated with effectlive
administration, and transport him to the '"remcte" administration
location. If multiple administrations having locatior or timing
differences tu preclude the same administrator handle them are
required, it would appear that the chances are increased that

more respondents wiil experience more "difficulties" in answering

the questions.

Other Materiel Modes

While providing the respondent with a printed questionnaire form
and a pencil to mark/write his responses in the most common
questlonnaire admiuistration procedures in field evaluations,
other presentation modes have been used. In a card-sorting
procedure that has been used with individuals and groups, each
respondent reads statements of candidate problems and then places
the glip in one of "n" piles according to his judgement of the
sevirity of the "problem". Rarer because of oxpense and logistics
problems is the setting up of a cemputer terminal where each respondent
enters (types in) answers to questions that z.e displayed on a
cathode ray tube (or otkar computer dismley device).

Chaper XIT1 presents many other conside:iations related to
questionnaire administration.

S ERTTTTe EST RATE T
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Structured Interviews Versus Other Types of Questionnai:es

1. 1Issues to Consider

When deciding whether to use a structured interview or another
type of questionnaire, a number of issues should be considered.

Included are the follosing:

a. If a structure’ interview is used, there mus* be enough
qualified interviewers to expeditiously process all inter-
viewess. Sometimes there are only a few personnel to be
interviewed, or there is plenty corf time available for
interviews, so only one or two interviewers will be nec-
essary. In other situations maybe only an hour or so may

"be ~vailable per interviewee; in these cases a large number
of qualified interviewers must be available.

b. In most cases, respondents have a greater tendency tc answer
open-ended questions in za interview than wher resronse is
by paper and pencil.

c. Paper-and-pencil questionnaires mav be less expensive,
more anonymous, and completed faster than the same number
of interviews.

d. Respondents seem to be less likelv to report unfavorable
things in an interview than in an anonvmous questionnuire.
Typically, questiornaires are also more likelv than inter-
views to produce self-revealing data.

e. Issues involving socially accentable or unacceptable
attitudes and behaviors will elicit more bias in inter-
viewee's responses.

f. During interviewe, respondents often have a terdency to
try to support the norms that they assume the interviewer
adheres to.

g. Interviewers with biases on the issues under discussion
may reflect thew in the content thev record as well as
in what they fail to record.
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h. Although a structured frterview using open-ended questions
may produce more complete information than a typical
questionnaire containing the same questions, empirical
research seems to indicate that responses to the typical
questionnaire are more reliable; i.e., more consistent.

Combinations of Methods

There ar: some situations where a combination of methods of
questiioning might be used:

a. An interview might be used to obtain information for
derigning a paper-and-pencil questionnaire.

b. Personal interviews or telephone interviews might be used
for respondents who do not return questionniares aomin-
istered remotely (such as mail questionraires).

c. When respondents are unable to give complete information
during an interview, they can be left a copy of a question-
naire tu complete and mail in, sc that the necessity for a
call-back is eliminated.

Conclusion

BPoth structured interviews and other tvpes of questionnrires
avpear to have their advancages and disadvantages. The choice
of which to use may well depeni upon costs, which are generally
lower ror the typical questionnaire. The tvpical cuestionnaire
is apparently more reliable, while the structured interview
may provide more unique and more abundant information. 1f the
dimension3 of a problem have not been explored before, the

best compromise would appear to be to use the interview
approach with npen-ended items to uncover the dimensions,

and follow this by the use cf the paper-and-pencil question-
naire with closed-end items to obtain more specific inforuation.
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Chapter I11: Content of Questionnaire Items

A. Overview

The recommended general steps in preparing a questionnaire include

: preliminary planning, determining the cuntent of questionnaire
items, selecting question forms, wording of questions, formulating
the quastionnaire, and pretesting. As part of preliminary planning,
the information requrired has to be de:ermined, as do procedures
required for administration, sampie size, location, frequency of
administration, experiemental design of the field test, and analyses
to be used. Selecting question forms is a function of the content
of the questionnaire items and requires knowl-dge of types of
questionnaire items and scaling techniques. The wording of ques-
tions is the most critical and most difficult step. Formulating

3 the questionnaire includes formatting, sequencing of questionms,
consideration of data reduction and anslysis techniques, determin-
ing basic data needed, and insuring adequate coverage of required

field test data. Pretesting involves using a small but represen- .
tative group to insure that all questions are understandable and
unambiguuus.

] This chapter considers the content of questionnaire items.
Methods for determining questionnaire content are discussed first,
; and then other considerations related to questionnaire content

; are presented. The other steps noted above are¢ discussed in
subsequert chapters.

e Y Y]
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Determining Questionnaire Content Preliminary Research

1,

Preliminary Research

If you have the job of developing a questionnaire for a field
test, there are several things that should be done before starting
to write questionnaire itcms.

a. lLearn the test's objectives. Read the Outline Test Flan in
order to learn what it says the test's purpose. scope, and
cbjectives are. All data collection effort, including
questionnaire administration, should be consistent witn
and supportive of the test's objectives.

b.. What performance measures are planned for the test? One may
3 be fortunate®~nough to be involved with a test for which the
Detailed Test 1lan has tu a large extent been written. Try
to discover what performance measures/data are to be collected.
If performance data is to be collccted on some aspects of the
functioning of the system to be tested, then it m~v not be
necessary to assess these functions via questionnaire items.

¢. Consult others and prior test plans and reports. Many tests
at CDEC and TCATA (and elsewhere) follow~up, or are simflar to,
prior testing. As a consequence, information may be readily
available regarding prior related oy similar tests. 7Test
files or the Techniczl Tnformation Center may provide a
source for obtairing test plang and reports on relevant
prior tests conducted by Army field test/experimentation

agercies. ’

Using interviews to Determine Questionnaire Content

If one's degree of experience seems meager reldative to the
complexities of the evaluation problem, he nay employ group
and/or individual interviews to assist in determiuning question-
naire content. Preferably this would be done after taking che
steps ncted above. The less one knovwe about a subject, the iess
structure one can impesc on an interview dealing with the subject.

a. Conducting an unstructured group interview. Personnel are
needed who have relevant operating experience with the system
to bz tested/evaluated - orv witn a sufficiently sim!lar svstem.
Arrange a common meeting place ..nd time with about {ive to
seven of them, It would be advant ageous Lo have a mecting
piace that *ras not cramped for spa. ¢, had comfortable chcirs,

s i i WelaliC i Nl ¥ il s i
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a comfortable temperature, and where all discussants were
free from other sources of distraction (sights and sounds,
mainlv),

If the interviewer's age and rank are several steps
above or below the age and rank of the members of a homogeneous
group of discussants, try (before the meeting) to get a person
who is their contemporary (peer) in age and rank to lead and
coordinate the discussions. Why? Because a mismatch may inhibit
their discussion or produce too much submissive, agreeing
behavior on their part.

If notes are being taken or the discussion is Leing tape
recorded one should be unobtrusive about it. Don't shnve/
pofnt a microphone at a person as he starts to speak. He may
be inhitited by this, or he may become a "ham".

The first several minutes should be spent in rstablishing
rapport with the grour. The purpose of the session should be
covered, introduction of group members made, and other warmup
devices used. Thne objective is to motivate as many respondents
to give comments as possible. In the remainaer of the ses=isn
any or all of the following information-eliciting devices
could be used:

(1) Discuss samples of the coatrol item--ask the general
question: 'What problems have you had with thie pie_e
of equipment or svstem?" Foliow up with who, what, where,
when and why. Attempt to maximize the number of potential
oc actual problems josed. Strive for zlarification of
probler i1deas, but do nut criticize the comments, even
if rhev are redundant with a previous contribution by

(2) Ask: '"What do vou consider to be the most important
features (characteristics, qualities, etc.) of this
equipment or svstem when used in the field?" Strive to
get a multitude or adjectives and phrases here fe.g. ease
of operation, weight, durahility, portabilitv, etc.)

(3) Use the aided recall technioue: '"ZCan you remember where
and when you have enccuntered problems with this system?"
{e.g., at night; when it's damp, etc.).

The recorded comments should be categorized and arranged

by frequencv. For example, how many of the comments on svetem
operatiun stressed faijiure considerations?

. bt
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b. Conduct semistructured persoual interviews. As a next step,
or as an alternative step to the group interview, one mav
employ a small number of representative respondents in a
person-to-person interviev format. Information produced
from the unstructured group interviews provides general
guidance to the specific evaluative iitormation desired.

In this method of intervieving, the interviewer is given
only general {ustructions on the type of information desired.
He is left free to ask the necessary direct questions to obtain
this information, using the woriing and the order that seems
most appronriate in the context of each interview. These
interviews, like the unstructured group sessions, are useful
in obtaining a clearer understanding of problems, and in
determining what areas (evaluation criteria) should be
included on the firzl questinnnaire.

The ouly structura to the semistructured interview comes
from a set of question categories that must be raised sometime
doring the interview, Questions on sveiem exnerience, positive
and negative Jcetures, and probiems 1 field use, for c.omple,
can be phrases in anv manner or sequience. Probing questions
of the tvpe: "Why do you feel that wav?", '"What do you mean by
that statement?", and "Whai other reasons do you have?" can be

N utilized until the interviewer is satisfied that he has the
necessary information considering time limitations, data require-
ments, and the willingness and ability of the respondents to
verbalize their views.

In the semistructured ‘aterview, the intervieswer has some
flexibility in formulating and asking questions. This technique
can, therfore, be onlv as effective in obtaining cormplete,
obje~*rive, and unbiased information as the interviewer is
skilled in “ormulating and asking ocuestions. Thus interviewvers
mav nave to be trained in using this techninue,

c. Develc, the questionnaire., The use of the unstructured and
semi-stracturea interviews as discussed above should enable
the formulation of a questionnaire to obtain evaluative
information. These interviews will provide guidance to the

- formulation of a sound survey instrument in the following
respects:

(1) A better understanding of the factors or criteria which
make vun the mental set of individuals in evaluating
systems and eaquirment.

v
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(2) Some idea of the range of favorable and unfavorable
opinions toward tha svstem for cach factor.

(3) Tentative knowledge of individuzl and group differential
opinions toward the svstem tested.

Therefore, berore drafting the formal questionnaire, the
researcher must have a feel for: question categories {e.g.,
problem areas, positive aspects); response categories (e.g.,
evaluative factors); and the tvpe of svstem operations infor-
mation which is needed (e.g., in evaluating a new helmet
suspension system, does respondent wear eveglasses?).

3. Using the Critical Incident Technique to Determine Questionnaire
Content

The critical incident technique consists of a set of procedurec for
collecting direct observations of human behavior in such a way as to
facilitate their potential usefulness either in solving practical
problems or in developing brcad psvchological principles. The tech-
nique calls for collecting observed incidents of behavior that have
special significance and meet systematically defined criteria. It
can be of assistance, therzfrre, in helping to determine the content
of items to be included in a questionnaire.

Although there are a number of variations in the critical incident

technique, the basic procedure consists of collecting records of

specific behaviors related to the topic of concern. The behaviors

might be noted by observers, or individuals can be asked to recall

and record past specific behaviors judged to provide significant

or critical evidence related to the topic of concern. As appro-

priate, behaviors related both positively and negatively to the

area of concern should be noted. The records of behavior that

are collected can then be anzivzed and used as a basis for deter- |
mining questionnaire content.

One of the examples of the use of the critical incident technique
reported by Flanagan in the article noted in Section IiiI-B 3, had
to do with a study of combat leadership in the United States Army
Air Forces in 1944, It represented "the first laige-scale, system-
atic effort to gather specific incidents of effective or ineffec-
tive behavior with re:spect to a designated activity. The
instructions asked the combat veterans to report incidents observed
by thewm that involved behavior which was especiallv helpful or
inadequate in accomplishing the assigned mission. The statement
finiched with the request, 'Describe the officer's action. What
did he do?’ Several thcusand incidents vere collected in this way
and analvzed to provide a relativelv objective and factual
definition of combat leadershim. The resulting set of descriontive
categories was called the ‘cricical reauirements' of combat
leadership” (»n. 328).
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Por more information on the critical incident technique, see,
example, the following two sources:

Barnes, T. I. The critical incident techniyue. Sociology
and Social Research, 1960, 44, 345-347.

Flanagan, J. C. The critical incident technique.
Psychological Bulletin, 1954, 51, 327-358.

Using Impressions of a Topic to Determine Attitude Scale Content

When the questionnaire is an attitude scale, a useful method for
selecting items for it is to ask a group of individuals to write
six statements giving their impressions of a topic, such as Army
pay. From these, some emaller number of statements can be selected
that are readable, intelligible, and capable of classification.
These statements can then be sorted into several categories, such
as the status c¢f the topic and its good and bad features.
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C. Other Considerations Related to Questionne:.re Content

This section discusses a number of topics related to questio.mnaire
content: questions that should be asked related to questionnaire
content; sourcas cf bias in questionnaire construction; and
characteristics of good questions that affect questionnaire content.

P T

1. Questions That Should Be Asked Related to Questionnaire Content

Asking yourself the following five questions may lay the foun-
dation for a far more valuable questiomnaire than would other-
wise be produced:

a. Vho needs the information? Knowledge of -vho needs the
information will provide a source in the event answers
are needed to the following four questions.

b. What decisions will be made based on vour information?

" This will tell in part whv the information is needed.
Depending on what decision is going to be made, some kinds
of information will make a difference and should be
collected, and other kinds will not.

Supoose, for example, information is to be collected
as a part of a test comparing a new item of equipment
with an old standard item. The nature of the decision
to be made is clear enough. It will be either selectinn
of the new equipment, or retention of the old with which
it is being compared. The basis for the decision will
usually also be clear, From the small development
requirement (SDR) or qualitative materiel recuirement
(OMR) which led to the development of the item being
tested. Analysis of che Mk will identifv the cualitative
requirements the new equipment must have, and will give
the start needed to develop questions.

c. What facts will affect the decision? lhile this ma» be a
difficult aquestion to answer, trving to do so should identity
items o: information that should be sought with the question-
naire. It may also head of{ the collcction of unnecessarv
information.

d. Whon 2re vou asking? To get good information, not onlv must

a good question be askad, but i1t must be asked of somecne

who has the answer. [t would not, for example, be reasonable
to ask support troops in a supplv depot questions ahout combat
operatiors.

T ETn
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e. What are the consequencazs of a wrong answer? While this basically
is an administrative question, it has an important bearing on
field questionnaire design. Clearlv, if it makes little
difference which of two alternatives are chosen, it makes little
difference if the information is collected. On the other hand,

. if there is a chance that substantial dollar szvings will result

1 from the use of a more effect.v2 training technique, or that

millions of dollars will be wasted by buying a new piece of

equipment which is not becter than the old, it is necessary

to design tests very well, and ask the right questions with

great care.

2. Scurces of Bias in Questionnaire Construction

é Two primary sources of bias in questionnaire construction that
1 have been ldeatified are investigator bias and question bias.

study design and procedure; unfair or loaded phrasing of
questions; and interpretation and reporting of results.
Sources of such biases include: the cuestionnaire developer's
relationship with the client; his personal involvemen: in a
particular theoretical position or research technique; ani
those personal traits atrributable to class, race, or
political ideologv. 7To reduce the impact of such bias,
questionnaire developers need to: be aware of the problems;
seek critigues {rom independent sources; carefully review
previcuslyv nublished related reports; and continue to

pursue technical improvement in their investigations.

F a., Investigator bias arises from: chyice of subject matter;
]

b. Four ways that have hcen suggested of minimizing question
bias when asking opinicn questions are: ask wany questions
on the same topic; determine tv scale analvsis whether
questiuis ask the resnondents about the same dimensions of
cpinion (see Chapter V); ask "low stronglv do vou f:el
abcut this?" after each cpinlion question, and reaicte the
content of opinion to the intensitv of feelins.
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Chapter IV: Types of Questionnaire Items

Overview

This chapter discusses various types of questionnaire items:
open-ended items (Section IV-B), muitiple choice items
(Section IV-C), rating scale items (Section IV-D), ranking items
(Section IV-E), forced choice and paired comparison items
(Section IV-F), card sorting items/tasks (Section IV-G), aud
semantic differential items (Section IV-H). For each of these
major item types, definitions and examples are presented,
advantages and disadvantages are noted, and recommenaations
regarding cheir uste in Army field test evaluations are given.
Other types of items are noted in Seotion IV-I: check lists,
matching items, arrangeuwent items, and formats providing for
supplementary responses.

It may be nocted that a number of ways have been utilized in
the prcfessional literature for differentiating and classifying
item types. Which types are special cases of other types could
be debated at length. Unanimous agreement with the definitions
given in this manual cannct, therefore, be anticipated.
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B. Open-Ended Items

1. Definition and Examplec

Open-ended itewms are those which permit the respondent to
express his answer to the questions in his own words, and
to indicate any qualifications he wishes. They are like
general gquestions asked in an unstructured interview. By
contrast, in a clcsed-ended item, all the answers/choices,
responses permitted are displzved, and the respondent needs
only to check his preferred chcice. Examples of open-ended
items are shown in Figure IV-¥.-1.

1. Describe anv problems you experienced in moving through the
test course while wearing the new PRC-99 vradio harness.

Figure IV-B-1

Examples of Open-Ended Items

2. The M16 rifle is:

— ———

3. What do vou think of the AR-15 rifle sight?

2. Advantages of Open-Erded Items

a.

b.

c.

i i s i i o i

Open-ended items allow for the expression of middle oplnions
that clssed-ended items with two choices would not.

Open-ended items allow for the expression of issues of cou-
cern cthat may not have been idertified by the guestion writer,

GCpen-ended items provide unique information.
Open-ended items are very easy to ask. This is useful when
thc question wricer either does not know, or is not certuin

ahout, the range of possitle aitevnative answers.

With an open-ended question it is possible to tiud out what
is salient to the respondent, what his frame of ref-rence
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is, and how strongiy he feculs.

There are times when more valia answers may be obtained
from open- than closed-ended items. TFor example, there
may be a tendency for resncndents to inflate yearly
income figures. Providirng response alternatives may
result in an even greater inflation.

Disadvantages of Open-Ended Items

go

Upen-ended items are time consuming for the respondent.

A respondent may say that he has no problem rather than
*ake the time to write out what the problem is, Item )
in Figure IV-B-1 is poor in this respect, but item 2 is
worse.

Open-ended items often leave the respondent on his own

to determine what is relevant in evaluation. For
instance, item 2 in Figure IV-B-1 leaves the respondent

to determine what is relevant in evaluating the Ml6

rifle. This is inappropriate; open-ended questions should
not be vsed to bypass the understanding of operations

that the questionnaire writer should have or acquire
befsre he prepares the final version of the questionnaire.

Questionnaires that use closed-ended items are generally
wor= reliable than those using open-ended items.

Open-ended questions, answered by motivated resprndents,
are capahle of overloading data analvsts. Theyv usually
cannot be handled by machine analvsis methods without
lergthy ireliminary steps. Analvsis of the resvonses to
an ope.i~i'nded question usuallv must ba done by someone
who has substantial knowledge ahout the question's con-
tent, rather than by a st «tistical clerk. Thev are often
difficult to code for analvses. Tiius the data analvsis
problem :can grow into a major project unless s.me other
form of question is used.

Onen-ended questions mav be easier to misinternret since
the respondent Jdoes .aot have a set of response alternatives
avuilable which miglt in themselves provide the proper
frame of reference.

Much of the material obtained fror an oncn-ended question
may be revetitious or irrelevant.
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h. Open-ended questions are subject to more interviewer
variations than closed-ended questions.

i. Open-ended items are often harder for the respondent to
answer than closed-ended questions. For example, a
respondent when asked his annual income may have to
struggle to come up with a relatively specific figure,
whereas when response alternatives e presented he need
only indicate one of a number of ranges of income.

Recommendations Regarcing Use

a. Open-ended questions should be rarely used and, even
then, such questions should sharply focus the respondent's
attention and therebv reduce his writing burden.

b. Sometimes a good procedure is to use an open-ended question
with a emall number of respondents as a pretest, in order to
find out what the rangc of alternatives is, It may then be
possible to ronstruct good closed-ended questions that will
be faster to administer aund easier to analvze.

c. Open-ended questions are most useful when there are too
many possible responses to be listed or forseen; when it
is important to measure the saliency of an issue to the
respondent; or when a rapport--buiiding device is needed in
an interview.

d. It is sometimes useful to include an open-ended question or
so zlong with closed-ended questions in order to obtain
verhatim responses or comments that can be used to provide
"flavor" of responses in a report.
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% C. Multiple Choice Items
1, Defi:iticn and Examples -
i In a multiple choice item, the resrondent's tasl is tc chocse | !
" the appropriate or best answer from several given answers or

options. As used here, multiple choice items include
dlchotomous or two-choice items as special cases. And, since ¥
the pernitred answers are available for s:lection, the

nultiple choice items mav also be termed a closed-ended item,

Examples of multiple choice items are shown in
Figure TV-C-1. Ttems 3, 4, and 5 are dichctomouc or two-wav,

A comparison of true-false items with nondichotomons
: nultiple choice items is made in Section VI-G, siunce ther are
A

issues related to the number of response 4lternati- cs.

2. Advantages of Multiple Choice Ttems

2. As seen in item 2 of Figure 1V-C-1, the guestionnaire
writer may select different numbers of response alter-
natives depending upon his knouwnledge of the respondent's
experience or dependinz upon hiis decision to allow or
disallow resrondents to "sit on the fence" by including
a "no preference" rlternative. (See Section V'-C for
wordiu; of items, and Section VI~ regzrding the number

] of response alternatives to ennlov).

b, Dichotcmous items are relativelv 2asv to develep, and
permit rapid analvses.

¢, ultiple choice items are nasitly scored, which nrans that
datu analysis is a relatively inexnensiy» oroc2ss renuiring
‘ no snecial ¢ontent expertise.

d. Multinle choive items require cnasiie "anlyv less tine per
3 resnontent ans' ey than open-cnded irems.

e. Multiple choice items nut all nersons on the same fooring
vhen ansvering. That is, each person will be able Lo
consider the same rvant: of alternatives whon choosing an
answer,

. Multinle choice items are eus Lo administor.

) — L ot _m
L .
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Figura IV-C-1
Examples of Multipie Choice Items

What do you consider the most important characteristic of
a good helmet? (Check one)

_ Comfort
Scability
_ ___ Utility for wash basin
Protection
____ Veight
Which do you prefer, the M1é or the Ml4 rifle? (Check one)
M1y

M16

No preference

Were you able to fire effectively from the frontal parapet
emplacement?

Yes No

Which do vou prefer, the ABC helmet or the XYZ helmet?
____ ABC helmet " XYZ helmet

The M16 is a better rifle than the Ml4,

e True _____ False
What is your marital status?

—____ Single

___ Mar.jed

Divorced

Other f2.g., separated, widowed, etc.)

o et o et~
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Disadvantages ~f Multiple Choice Items

a.

Dichotomous items force the respondent to make a choice

even though he may feel there are no differences between
the alternatives, or he does not know enough about either
to validly choose one. Furthermore, he is not permitted
to say how much better one alternative is than the other.

Two alternatives might not be enough for some types of
questions. The question designer may oversimplify an
issue by forcing it into two categories.

There may be a tendency for respondents to choose an
anewer on the basis of a response set., (See Chapter XII),.

Unless care is taken in the construction of multiple
choice items, the response alternatives may overlap.

The question maker has to know the full range of siznificant
possible alternatives at the time the mulitiple choice
question is formulated.

Mutliple choice items must be worded with very great care.
Otherwise, the information obtained may not be valid.

With dichotomous items any slight language difficulty or
misunderstanding of even one word could change the answer
from ¢ ‘e extreme to another.

Recommendations Regirding Use

a.

For some purposes the dichotomous or two-way question may be

an improvement over the open-cnded question in that it provides

for faster and more economical analysis of data., However, it
requires more care in its development.

Generally speakiag, dichotomous multiple choice questions should

be avoided. If used, tuey should probably be followed up to
determine the reason for a given response.

Nondichotomous multiple choice items are popular and have wide

utiiity. Ther are recommended for general use as appropriate.
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D. Rating Scale Items

1. Definitions and Examples
Rating scale items are a variation of multiple choice items.
They are a means of assigning a numerical value to a person's
judgment about some object. They call for the assignment of
obje.:ts either along an unbroken concinuum or in ordered
categories aloag the continuum. The end result is the attach-
ment of numbers to those assignments. Ratings may be made
concerning almost anything, including people, groups,
ourselves, objects, and systeus.
There are a number of different forms of rating scale
items, only rwo of which are shcum here. Figure IV-D-1 shows
examples of "numerical” scerles. In item 1 a sequence of
defined numbers is provided for the respondent.
Figure IV-D-1
Examples of Numerical Ratiang Scale Items
1. The cleaning kit for the M16 rifle is
7 very eacy to use. ;
6 gqrite easy to use. -
5 tairly easy to use,
4 borderline %
3 fairly difficult to use. |
2 quite difficult to use. i
1 very difficult to use. '
2. How satisfied or dissatisfied are you with the type of furni- |
ture in the barracks? '
Very satisfied :
Satisfied
Borderiine i
Dissatisfied )
Ve-y dissatisfied .
3. The training tnat I have received at Fort Hood has heen ?

very chalienging.
challenging.
borderline.
unchalienging.
very unchallenging.

T
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He is to indicate whicl defined number best fits his judgment

; about the object to be rated. Sometises, the numbers arc not
shown on the form used by the respondent (e.g., items 2 and 3).
Irstead, the respondent reports in terms of descriptive cues
“snd the numbers are attached later during analysis. The num-
bers assigned are in an arithmetic sequence, such ae 5, 4, 3,
2, 1, depending upon the number of response alternatives used.
They are usually ascigred arbitrarily unless the response
alternatives have been scaled using one of the procedures
descrited in Section V-B. The order of perceived favorableness
of coumonly used words and phrases is discussed in Chapter VIII.

Figure IV-D-2 shows an example of a graphic rating scale.
In the graphic scale, the descriptors are associated with points 1
on a line or graph, and the respondent indicates his juagment by f
mar~ing the point on the line which best firs his rating of the ]
object. The line can be either horizontal or v¢ertical. 'The
graphic scale allows the respondent to place his judgment any ’
place on the line, and thus he is not confined to disr.rete
categories as he is with the numerical scale. It is, however,
morc Jdifficult to scor. but this can be facilitatel with a
atencil which divides the line into segments to which numbers
are assigned.

The number of response alterr.atives to use is discussed in
Section VI-G, the order of respcnse alternatives in Section VI-H,
and response anchoring in Chapter VII.

Figure IV-D-2
Example of Graphic Rating Scale Item

1. Flace an X at the point on the scale that most clearly repre-
sents your opinion about the clieaning kit for the Mis vifle.
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a.

When properly constructed, the rating scale reflects both the
direction and degree of attitude or opinion, and the results
are amenable to analysis by conventional statistical tests
(means, standard deviations, etc.).

Grapnic rating scales allow for as fine a discrimination as
the respondent is capable of givirg, and the fineness of
scoring can be as great as desired.

Rating scale items usually take less time to answer than do other
tvpe of items.

Rating scale items can be apnlied to almost anvthing.
Rating scale items are generallv more reliable than two-way

multiple choice items. They mav be more reliable than
paired comparisons items.

Disadvantages of Rating Scale Items

a.

Recommendations Regarding Use

Rating scale items are more vulnerable to biases and errors
than other tvpes of items such as forced choice items.

Graphic rating scales are harder to score than other tvpes
of items.,

The results obtained frum the use of »yapli. cating scale
itens mav imply a degree of precisicn‘accuracy which is
unvarrantad.

The uce of rating stcale items is highl iecommended for mout
questionnaires.

ST AT

adinciia - T




IV-E Page 1
1 Jul 76

E. Ranking Items

1'

Definition and Examples

Ranking items call for the respondent to indicate the relative
ordering of the members of a presented group of cbjects on some
presumably discriminablie dimension, such as effectiveness,
saltiness, overall merit, etc. By cefinition one does not have
a scale by which the amount of difference between successive
members is measured, nor is it implied in rank ordering that
successive differences are even approximately equal. If
respondents were being asked to give judgments on the size of
Intervals, the item would be something more than a ranking item.

Multiple choice items are so frequently used that one may
inadvertently use this formar when the ranking item format would
provide more complete and reliable information. Item 1 in
Figure IV-C-1 illustrates this point. Since a preponderance of
respondents would check '"protection'" as a helmet's most important
characteristic, only a small remainder of responses would be
available as a basis for ordering the other characteristics.

Some of the other characteristics might be achievable without
sacrificing protection, <o it would be desirable tc have a
reliable ordering of their importance.

As the number of objects to be ranked increases, the dif-
ficulty of assigning a different rank to each object increases
even faster. This means that reliability (repeatability) is
reduced. To counter this, one mya explicitly perwit respondents
to assign tied rankings to objects when the number of objects
exceeds, say, 10 or more. ’

Examples of ranking items are showm in Figure IV-E-1,

Advantages of Ranking Items

a, The idea of rankiug is familiar to respondents.

b. Ranking takes less time to administer, score, and code than
paired comparisons items do, and there is some rvidence that
the results of the two have a linear ia2lationship.

c. Ranking and r.itinz tezhniques are gererally comparable.
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Figure IV-E-1
Examples of Ranking Items
1. Rank thz following three methods of issuing starlight scopes to
an infantry squad. Assign a "1" to the most effective, a "2" to
the second most effective, etc. Do not assign tied rankings.
Ranking Basis of Issue
Scopes issued to AMG and SL
Scopes issued to AMG, SL, and one rifleman
Scopes issued to all squad members
2. How important are each of the following factors to you? Assign
a "1" to the most important, "2" to the second most important,
etc., Assign a different number to each of the four factors.
Type of furniture in the barracks
Army pay

Medical service to soldiers

Choice of duty station

3. Disadvantages of Ranking Items

a. Ranking items such as item 1 in Figure IV-E-1 do nut reveal
the respondent's judgment as to winether any uf the objects

are effective or ineffective in an absolute rather than just a
relative sense. To learn this, another question must be asked.

b. Rank order items do not permit respondents to state the
relative amounts of diffcrences between alternatives.,

¢. The results from ranking items are open to question 1f the
basis for ranking was not clear to the respondents.

d. Ranking is generally less precise than rating.

4, Recommendations Regarding Use

There ar. some situations where the intent of the questionnaire

developer is best served with the use of one or more ranking items.

Generally, however, rating scale items are probablyv preferable.

b o
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F. Forced Choice Items

1.

h et

i o< 0l

‘Advantages of Forced Choice Items

Definition and Examples

It would appmar that any multiple choice item could also be
called a2 "forced choice" item because, afterall, the respondent
is expected to choose one of the response alternatives. The
instructions and/or the presence of an administrator pu. some
degree of social pressure - social force - or the respondent.
However, if a multiple choice item includes an "1 don't know"
response alternative, the pressure/force is almost totaliy
removed., Likewise, on a rating scale item, the inclusion »f a
"neutral" sr "borderline" response category allows the
respondent to answer without committing himself.

So, for some questionnaire developers - in particular those
who produce "forced choice self inventories" (see references) -
a "fcrced choice" item strictly refers to one where the respondent
must commit himself or herself. He may have to select one of a
pair of choices, or two of three, or two of four, These three
cases are illustrated in Figure IV-F-1.

a. Studies bhave indicated thsc the reliability and validities
obtained from the use of forced choice items compare favor-
ably with other methods.

b. Studies have zlso shown that forced choice items are more
resistant than other items to the effects of bias.

c. The forced choice method has been used bv a number of inves-
tigators in an attempt to control the tendency of individuals
to answer self-renort inventories in terms of response seis
rather than giving "true" responses. (Response sets are
discussed in Chapter XT1.)

Disadvantages of Forced Choice Items

a. Respondents sometimes balk at picking unfavorable statements,
or at being forced to make a choice.

b. Forced choice items take more time tc develop than do other
types of items.

c¢. Paired comparisons iters where all phrases are paired take
more time to administer, score, and code than do ranking items.
Results from the two, however, may have a linear relatiouship.

bl e et o . e o oy
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g Figure IV-F-1
Examples of Forced Choice Items

1. Check the one of the following two statcments that is more
Characteristic of what you like.

¥ I like to travel.

% I like to meet new people.

2. Check the one of the two following statements that is more
characteristic of yourself.

I am honest.
I an intelligent,
3. Look at the following three activitias. Mark an 'M" by the

one you like the mos*, and an "L" by the one you like the
least.

Play baseball
Go to the craft shops :

Attend boxing or wrestling matches

4. From the following four statements check the two that wre
most descriptive of your unit commander.

Serious-minded

Energetic

Very helpful

Gete along well with others

d. There is some question as to whether forced choice items
overcome the biases or errors thcy are supposed to correct.

e. Some intestigators have concluded that the generalization
that self-report forced choice inventories are more valid
than single stimulus forms of the same tests is not supported
by a critical consideration of the relevant evidence.

il 5 ki o iy e b ik




IV-F Page 3
1 Jul 76

Procedures for constructing forced choice items, and evaluative
comments about them, can be found in a number of sources includ-
ing the following:

a. Guilford, J. P. Psychometric methods (2nd =d.). New York:
McGraw~Hill, 1954.

b. Nunally, J. C. Psychometric Theory. New York: McGraw-
Hill, 1967, pp 484~435.

c. Sisson, E. D. Forced choice--the new Army rating. Personnel
Psychology, 1948, 1, 365-381.

Recommendations Regarding Use

When test participants are deliberately given relevant experience
with the operation of a weapons system, vehicle, or other system,
the "I don't know" response alternative should norwzlly be deleted
from items that seek the participants' evaluations of the svstem.
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G. Card Sorting Items/Tasks

1.

Definition

With card corting items/tasks, the respondent is given a large
number of statements (e.g., 75), =2ach on a slip of paper or
card. He 1s asked to sort them into, say, nine or eleven
piles. The pileés are in rank order from "most favoratle" to
"least favorable" or "most descriptive" to "least descrip-
tive", etc., depending upon the dimensiun to be used. Each
pile usually is to have a specified number of stateuents
placed Into it as required to form a rough normal distri-
bution. However, some investigators have argured that
forcing a given distribution is not necessary. Ordinarily
each pile is given a score valne which is then assigned to
the statements placed irto it.

An extensive discussion of the use of card sorts (or, more
generally, Q-technique and its methodology) appears in:
Stephenson, W. The studv of behavior. Chicago: University
of Chicago Press, 1953.

Advantages of Card Sorting Items/Tasks

a. Card sorts appear to be capable of counteracting at least
some of the biasing effects of response sets. (Response
sets are discussed in Chapter XI1.)

b. Some investigators believe that card sorting is a fast and
interesting method of obcaining valid and relicble inter-
view deta.

¢, With card sorts the respondent can shift items back and
forth if he wishes to do so.

d. The card sort has gireatest value when a comprehensive
description of a siugle individual is desired.

e. Card sorts also have value for obtaining complex descrip-
tions which car be compared svstematically.

f. They can be used to obtain rating information on any issue.

Disadvaniages of Card Sorting l:tems/Tasks

a. Card sorting items/tasks may take more time %to consiruct
than other types of items, and they generally tike mcre
time to administer and score.
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b. Card sorts are more involved to administer than other
types of questi-unaire items.

Recommzndations Regarding Use

Some authors think that card sorting is the method of choice

if testing time is available. Its greatest value seeme to be
its ability to provide a comprehensive description of a single
individual, or tro obtain complex descriptions which can be
systematically compared. Since it is more awkward to administer
and score than other types of items, its use in Army field test
evaluations is limited.

-
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Semantic Differential Items

l.

Definition and Erampies

The semantic differential technique was initially developed as &
general method of measuring meaning, ard with it the meaning of a
particular concept to a particular individual can be specified
quantitatively., Tho technique has also been used to meastre
attitudes and values, particularly in the marketing area. In

using the technique, the respondent is presented with a number of
bipolar rating scales, usually but not always with seven points.

Tre extreme of each scale is defined by an adjective. The respondent
is given a set of such scales and is asked to rate each of a number
vf objects or concepts on every scale. To aid in interprztation,
some coding scale can be used, usually numbers in a direct numerical
sequence sach as 1 through 7. Other wore extensive scoring can be
used, and results can be factor analyzed to search for the basic
dimensions of meaning. However, the usefulness of the semantic
differential as a research tcol stems from the ability of the
procedure to probe into both thke content and the relative intensity
of respondents' attitudes.

Examples of semantic differential items are given in Figure IV-H-1.
A recommended text on the semantic differential is f0sgood, C. E.,
Suci, G. J., & Tannenbaum, P. H. The measurement of meaning. Urbana,
I11., Universit; »f Iliinois Press, 1357. Norms have been collected
on 20 scaies for 360 words. They are reported in Jenkins, J. J.,
Russell, W. A., & Suci, J. An atlas of semantic profiles for 360
woids. American Journal of Psvchology, 1958, 71, 688-699.

Advanteges of Semantic Differential Items

a. Evidence on the validitv, reliability, and sensitivity of the
scales has heen offered.

b. Using some adjectives that dvo not seem appropriate to the
concept under investigation mayv uncover aspects that reflect
an attitude or feeling tone even though the respondent cannot
put it into words.

c. Semantic differential items can be used to study the relstive
similarity of different concepts to the respondent, and to

study changes over time.

d. Semantic differential items are relatively easy to construct,
administer, and score.

I e L a s o

R T T TSI T T




IV-H Page 2
1 Jul 76

a0 ook

Examples of Semantic Differential Trems

Figure IV~H~1

T

1. Place an X in each of the following rows to describe your I
feelings about the M16 rifle.
Reliable _ _ : : : : : Unreliable
Heavy H z : : : : Light
Good H e f d g 2 Bacd
Slow E g 4 : : : Fast
Adequate . E g 3 p s Inadequate
2, Place an X in 2ach of the following rows to describe seur
feelings about the ABC helmet.
Reliable H g R ¢ f 4 Unreliable
Heavy g g 3 H H : Light
Good H : g d d g Bad
Slow L S i : g Fast
Ad:quate __ ¢ $ : s 3 inadequate
—
3. Disadvantages of Semantic Miffeientisl Items

a. If care is not taken, the twn adjectives choseu for the
extremes will not define some kind of scale or dimension

between them.

b. The value of semantic diffe.ential items depends on the

suitable choice of the bipnliar adjectives and concepts.

c. Ther: is a potential response error present in th:
respondents’' interpretaticns of the meaning of tnhe polar

descriptions. MHowever, tharz appears to be a balancing

out over a number of administrations.

d. The semantic differential is complex to score and analyze

using the traditional procedures.
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4. Recommendations Regarding Use

There are a number of invastigators that advocate the use of
the semantic differential. Others, however, have questioned
whether it may be a rather complicated way of developing a
measure that is more readilv and reliably secured by other
means. It i1s reasonable to assume that the technique could
2asily be expanded to identify attitudes and the intensity
of the attitudes toward the attractiveness of a particuilar
3 military specialty, the capacities of a specific piece of
equipment to perform, or any other characteristi~ set which
can be described by bipolar adjectives. Hevever, since the
; analysis of sets of semantic differential itewms is somewhat
involved, the technique has not been widely used for routine
Army field tes: evaluations.
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I. Other Types of Items

1.

Check Lists

Check lists are instruments in which responses are made by
checking the appropriate statement or statements in a list
of statements. Examples are shown in Figure IV-I-1.

2.

Figure IV-I-1

Examples of Check Lists

Which of the following are important to consider when deciding
whether or not to make a career of the Army? Check all that

apply.

Leadership of NCO's

Cpportunity for promotion

Plagboy magazines in the Post Excliange
Latrire in crafts shops

Aray pay

Choice of ducv statiors

Civiliau opirion of Army

Reenlistment bonuses

Hours of work 1i:u a work week

check all the characteristics which Backpack A pocsess.
Durability

Lightness

Wearing comfort

Assessibility of items

Ease of putting on and taking off

Gther (specify:)

= e v e nic —— Tara

A 5 sk st Waliaid i e



TR T

IV-I Page 2
1 Jul 76

Compared to rating scales, which give a numerical value to
some sort of judgment, check lists are relatively crude.

They are, however, quite useful when rating iatormation is
not needed or when information is needed regardir; which of
a number of attitudes are significant to a respondent.

Other issues regarding the use of check lists are as follows:

a, Check lists should use terms like the respondent uses.
; b. Response set can be somewhat controlled if the respondcaut

is asked to check a stated number of items, or if upper
or lower limits are set.

c. There is some evidence that a higher rate of claim or
assertion is obtained from ch:c® lists than from open-
ended items.

d. It is usually unot known if check lists cover the appro-
priate attributes.

e. Adjective check lists are sometimes used, especially to
elicit stereoty~es about pzople or nations. They are
gsimilar to ratii.g scales.

Z. Matching Items

With matching items, the respondent is given two columns of
iteams and is asked to pair each irem iu the first column with
an associated item in the second. In general, it is not
desirable to have the same number cf items in each columm.
Botl sets of ite.s should constituie a homogenecuy set, and
any item In the second colum should lock like it covld gn
with any item in the first column.

Matching items are best used in achievement teating.
Since they have little utility in Army field test evaluatiors,
they are not discussed in greater detall.

3. Arrangement Items

With an arrangement item, a number of statemerts are presented
in random order, and the respc.dent arranges them in a given
way. For example, steps in a sequenc. >f events or proceduras
may be rearranged in order of occurence o: performance. Or,
causes may be rearranged in orser of importance in bringing
about a certain effect.
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There may be some situations where arrangement items may
be useful in Army field test evsluations; however, the
scoring of i.e items is difficult. The use of such items
is, therefore, extremely limited.

4, Formats Providing ‘or Supplementary Responses
The questionnaire writer is not limited to the major item formats
described in this chapter. Formats providing for supplementary
responses can also be used. Examples are shown in Figure IV-I-2.
Figure IV-I-2
1
Examples of Formats Providing for Suppleme.tary Responses
1. The starlight scope is able to detact aggressor movements:
~ very effectively.
__ __ effectively.
Loederline.
inerfectively.
very ineffectively. .
; Explain: :
, ‘
| !
! e
| !
3 2. What style of leadership was used by the most effective squad
)

leader you served unde.? {Check ore)
democratic and friendiyv
friendly with most; authoritarian with the others

._ cometimes autnoritarian; sometimes acts like one of the |
7 men l
!

usually authoritarian; avoided making close .riends

other (please describe)
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Notice that the extra response alternative in Lxample 2
allows the respondent in effect to make an open-ended item
out of a multiple choice item. Few test respondents, how-
ever, elect to do this. Inclusion of the supplementary or
write-in optiun commits you to extra datz reduction and
analysis effort that would have been unrecessary had you
anticipated and included all reasonable response
alternatives.

o i ot i
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Chapter V: Attitude Scaies and Scaling Techniques

Overview

At times the questionnaire developer will wish to treat the total
group >f items on a questicnnaire as a single mreasuring scale, and
frow them obtain a single overall score on whatever he is interested
in measuring. This is a common practice, especially with th2
measurement of attitudes. A typical attitude scale is composed of

a number of questions/statemants selected anéd put together from a
much larger number of questions/statemcats according to certain
statistical procedures. Some of chese procedurec, called scaling
techriques, are discussed in this chapter.

A distinction is needed, however, between twn wavs in which the
term scale is used in this manual. An attitude scale could be
constituted of items each one of which employs a response scale.
Aspects of response scales are discussed in Chapter VIi on "Response
Anchoring.”" A component of s ‘re “ould be achieved on each item.
Adding these item scores toget.. - which means considering the
whole set of items as a scale - produces a total attitude score for
the individual rcspondent.

There are. generally speaking, two general methods for the
construction of scales such as attitude scales. The first method
makes use of a judging group and oue of the psychological scaling
methods developed by Thurstone, as discussed in Section V-B. It
results in a set of statements being assigned scale values on a
psychological continuum. The continuum mav be faverableness,
unfavorableness, like-dislike, or any other judgment. The psycho-
logical scaling methods, therefcre, uiave considerably greater appli-
cation than for the scaling of attitudes. They can be used to scale
statements or objects. Thev have been used, for example, to deter-
mine the perceived favorableness of words and phrases commonly used
as rating ccale response alternatives. as discussed in (hanter VIII.

The second general method is based on the direct responses of
agreemenc or disagreement with attitude statements and does not
result in a set of statements being assigred scale values on a
psychological continuum. Both the Likert and Guttman scales dis-
cussed in Sections V-C and V-D are examples of this latter method.

For information (relating to attitude scaling and scaling
techniques) beyond that contained in this manual the following
refercnces may be consulted.

1. Edwards, A, L. Techniques of attitude scale construction.
New York: Appleton-Century-Crofts, 1957,
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Guilford, J. P. Psychometric methods (2nd ed.). New Ycrk: McGraw-
Hill, 1954.

Gulliksen, H., & Messick, S. (Eds.). Psychological scaling: Theory
and applications. New York: John Wiley, 1969,

Lemon, ll. Attitudes and their measurement. New York: John Wiley,
1974.

Nunually, J. C. Psychometric Theory. New York: McGraw-Hill, 1967.

Thurstone, L. L. The measurement of values. Chicago: University
of Chicago Press, 1959.

lurgerson, W. S. Theory and methods of scaling. New York: John
Wiley, 1958.
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B. Thurstone Scales

i This section discusses three scaling methods developed bv L. L. Thurstone.
' For additional detail, see the texts referred to in Section V-A.

1, Method of Equal Appearing Intervals

Thurstone's method of equal appearing intervals was the first
major methed of attitude scaling to be develoned. It was
assumed that a group of statements of opinion about a partic-
ular issue could be ordered on a continuum of favorableness,
unfavorableness, and that the ordering could be such that
there appears to be an equal distance between the adjacent
statements oa the continuum.

The following steps are followed in the method of equal
appearing intervals:

a. From the literature or pilot interviews, a large number
of statements (100 to 200) are compiled about the attribute
or object of an attitude under study. Irrelevant,
ambiguous, oc poorly worded statements would not be
selected.

b. A aumber of judges, at least 50, are obhtained. Thev
should be similar to thuse individuals who will respond
to the firal statements on the questianaire. The judges
independentlv sort each statement into one of 11 piles.
The first pile is defined as "Unfavorable' or '"Most
unfavorable," the middle or sixth pile is defined as
"Neutral," and the eleventh pile is defined as "Favor-
able" or "Most favorable." The other files are left
undefined. The judges are told that the intervals
between piles or categories arc to be regarded as sub-
jectively equal. Thev are also instructed te ipnore
their owvn agreement or disagreement with each item, and
to judge each item in terms of its decree of favorahle-
ness-unf{avorableness.

¢. The scale value for each item is usuallv determined bv
computing its mean or median, over all judces,

d. Twentv to 25 statements with little disrersion in their
scale values are then selecied for use. ‘lhe statements
are selected so that the intervals between statements'
scale values are wpproximatelvy eaual and/or are relatively
equally spaced on the psvcholopical continuum.
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e. The finully selected statements are usually placed in
random order fcr presentation to respondents. The
responde:. is asked to indicate which statements he
agrees with, and which he disagrees with.

f. The respondent's score is the mean or median scale value
of those statements for which he marked "Agree."

Some considerations for use cf the Equal Appearing
Intervals method are:

a. The method of equal appearing intervals js designed to
provide an interval scale as its output. The scale is
at least ordinal (ranked).

b. The method is useful when there are a large number of
statements involved.

¢. Scale values from widely differing groups of judges appear
tc correlate highly with one another so long as judges
with extreme views are eliminated.

d. Graphic or numerical rating scales can be used by the
judges instead of havirng the statements sorted into
piles. Though 11 categories are usually used, some
other number can be employed.

The Method of Paired Comparisons

Thurstone developed a procedure for deriving an interval

scale based upon w" .t has been called the Law of Comparstive
Judgment. Basically, it is a method by which statements such
as "A is stronger than B," "B is stronger than C," etc., are
used to provide a scale with interval properties. The objects
or statements to be ranked are presented two at a time, and the
respondent is asked to choose between them. All possible
combinations of paiis have to be presented. Hence the pro-
cedure becomes very cumbersome when there are more than 15 or
so items, The determination of scale values is u«lso laborious.
Since the procedure is not used much in applied research,
additional detail is not presented here.

The Method of Successive Intervals

The method of successive intervals is similar to the method of
equal appearing intervals. However, no assumption ts made con-
cerning the psvchological equalirv of the categorv iutervals.
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It is only assumed that the categories are in correct rank
order and that thelr boundary lines are relatively stable,
The procedure involves estimating the widths of the
categories along the psychological continuum, and, from
these reference points, the scale values of the statements
can be obtained. PResearch has shown that there is a linear
relationship between scales constructed by the method of
paired comparisons and by the method of successive intervals.
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The Likert method of scale construction was developed because the
Thurstone procedures require extensive work and make assumptions
regarding the independence of item statements. The Likert method
assumes that all statements reflect the same attitude dimension
and are hence related to each other. The Likert approach does rot
assume equal intervals between the scale values. It i5 sometimes
called the method of summated ratings.

The steps in Likert scale construction are as follows:

1.

Statements are classified in advance as 'Favorable" or
"Unfavorable." No attempt is made to find an equal dis-
tribution of statements over the whcle range of the attitude
of concern, und no attempt is made to scale the statements.

A pritest is then conducted. In the pretest the respondents
indicate their degree of agreement with every statement,
usually using five response alternatives: strongly agree,
agree, undecided, disagree, and strongly disagree.

Each descriptor is assigned a numerical weight (e.g., +2,
+1, 0, -1, -2) usually based on a given series of integers
in arithmetical sequence.

Each respondent is assigned a score that represents the
algebraic summation of weights associated with each item
checked. In the scoring process weights are assigiued such
that the direction of attitude, favorable to unfavorable,
is consistent over items. For example, if ar +2 is
assigned to "Strongly agree' for favorable statements, a
-2 should be assigned to "Strongiy agree" for unfavorable
statements.

The statements finallv selected for use iu the questionnaire
are those which appear to discriminate best between
respondents with the highest and lowest total scores.
Usually about half of the statements are favorable, bhalf
unfavorable,

|
In the final questionnaire, a score is obtained bv summing g
the numerical weights assigned to the %

s
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Factois to be taken into consideration when deciding

whether to use Likert scales include:

1.

Likert scales take less time to construct than Taurstone
scales.

It is possible to construct scales by the Likert and
Thurstone methods which will yield comparable scores.

Likert scales have only ordinal properties. If there
is a large dispersion about a respondent's mean score,
however, even those properties have limited meaning.

If the sole purpose of a scaling procedure is to rank
respondents according to the degree to which thev hold
some attitude, then Likert scaler are efficient because
of their ease of administration.

In addition to lacking metric properties, Likert summated
scores lack a neutral point. The interpretation cf a
score cannot be made independently of the distribution

of scores of some defined group. However, percentile

or deviation-type norms can be calculated if the sample
size is large enough.

For the same rumber of items, scores from Likert scales
may be more reliable than scores from Thurstone scales.
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Guttman Scales

Guttman's approach to scaling is called scalogram or scale analysis.
It is a deterministic model; it considers its scales are close to
being rulers-measures of length. The essence of the method is to
determine whether a ser’es of statements can be aprropriately
scaled. An attempt is made to identify a set of statements which
actually reflect a unidimensional scale and have a cumulative
nature. When the goal is achieved, two or more persons receiving
the same score will have resporded in the same way to all of the
statements.

As an example, the following four questions comprise a Guttman
scales:

Yes No
a. The United Nations is mankind's savior
b. The United Nations is our best hope for peace

¢. The United Nati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>